Purpose. To examine school socioeconomic status (SES) in relation to school physical activity-related practices and children's physical activity.
PURPOSE
Regular physical activity in children can support academic performance, on-task behavior, weight control, and cardiovascular and musculoskeletal health, as well as reduce the likelihood of developing chronic disease in adulthood. 1 Given the amount of time children spend at school, schools are an important setting for physical activity and are recommended to provide children with at least 30 minutes of moderate to vigorous physical activity (MVPA) daily. [2] [3] [4] However, a recent study found that only 45% of schools in two U.S. metropolitan areas were meeting this guideline. 5 Economic factors may impact the ability of schools to better incorporate physical activity practices into the school day. However, economic disparities in school physical activity policies or practices, as well as children's physical activity during school, have been investigated in only a few U.S.based studies to date. These studies found that schools in low-income areas were less likely to offer recess 6 and provided fewer physical activity-supportive practices (e.g., no certified physical education [PE] teacher, no after-school sports) than those in highincome areas. 7 A more recent study in elementary schools found that predominately White non-Hispanic schools had better recess practices, gymnasium facilities, and playground facilities as compared to predominately Latino and predominately Black schools. 8 Findings regarding children's physical activity during school show similar disparities, with one study finding that students in more affluent schools spent 20% more time engaged in MVPA during PE than did students in low-income schools. 9 The aforementioned studies investigated economics disparities in only a single or relatively few physical activityrelated school practices, with one exception that investigated middle school practices. 7 The present study aimed to add to this limited body of evidence by investigating the association of school socioeconomic status (SES) to 15 existing school physical activity practices related to PE, recess, classroom, and after-school time, as well as children's objectively measured MVPA during school. Schools were also classified into groups, based on the practices they implemented, and SES was investigated as a possible explanatory factor of the classifications.
METHODS

Participants
Data for the present study were from two larger studies: an observational study of neighborhood environments and children's physical activity (Neighborhood Impact on Kids [NIK]; N ¼ 723) 10 and a community-based obesity prevention intervention (MOVE; N ¼ 541). 11 Children in NIK had been recruited from neighborhoods, and those in MOVE were recruited around recreation centers. Both studies used targeted phone calls to households that had a child in the study age range. The details of the selection of the schools and children have been described previously. 5 The NIK and MOVE studies did not involve recruitment or data collection at schools, and some children participated in these studies when school was not in session (e.g., during summer). The present study, which measured school practices and derived accelerometer physical activity during school hours, was an ancillary study of the NIK and MOVE samples.
Elementary schools in the Seattle/ King County, Washington, and San Diego County, California, metropolitan areas were selected for inclusion in the present study if they had a child enrolled who was a participant in the NIK or MOVE studies in 2009-2010. During the spring of 2012, a PE teacher (or principal when there was no PE teacher), from each identified school was contacted to complete a questionnaire to assess their school's practices related to physical activity. One hundred and fifty-four schools were contacted, and 97 complete surveys were returned via postal mail or Internet (63% response rate). Fortyeight percent of the responding schools were located in San Diego County.
Children in the NIK and MOVE studies (N ¼ 172) were included in the present analyses if they participated when school was in session (e.g., not during the summer). Children were 10.2 (standard deviation [SD] ¼ 1.5) years of age, 51.7% were girls, 69.2% were White non-Hispanic, and 79.7% were from the NIK study. An average of 1.8 (SD ¼ 1.5) children participated from each school.
Measures
School Physical Activity Practices. Survey items were selected from the School Physical Activity Policy Assessment (S-PAPA) tool, 12 and some adaptations were made. The survey was kept brief to maximize response rate, and the items hypothesized to have the highest reach and impact on physical activity, based on findings from previous studies, were retained. The survey asked about 15 practices covering in-school time, including PE, recess, and classroom time, as well as practices covering after-school time. The following yes/ no questions were asked about inschool practices: whether (1) the school had a PE teacher (could include a PE aide), (2) training was provided to increase MVPA in PE, (3) recess was supervised by a classroom teacher, (4) organized activities (e.g., walking programs, games) were provided during recess, (5) classroom teachers were provided training on classroom physical activity breaks, and (6) classroom teachers implemented classroom physical activity breaks. The after-school practices yes/no questions were as follows: whether (1) children were encouraged to engage in active travel to school, (2) the school participated in a Safe Routes to School (SRTS) program, 13 (3) there were crossing guards, (4) there were interscholastic sports, and (5) there were intramural sports.
Informants also reported the (1) number of minutes/PE lesson, (2) number of PE lessons/week, (3) number of students per PE lesson, (4) average length of recess periods, and (5) average number of students per supervisor during recess. The minutes/PE lesson item was multiplied by the number of PE lessons/week item to determine number of PE minutes/ week. Because state laws 14, 15 and formal guidelines 2,4,16 exist for PE minutes/week and recess minutes/day, these variables were dichotomized as 100 min/wk for PE (the mandated amount in California and Washington) and 20 min/period for recess. The PE class size and recess students/ teacher items were dichotomized in accordance with analyses conducted in a previous study of these practices and children's physical activity. 5 School Demographic Characteristics. School names were matched with state department of education data to identify the percent of students eligible for free or reduced-price lunch (FRPL). 17, 18 FRPL was divided into three even groups based on the distribution of the data, with 40.1% to 100% FRPL representing low SES, 13.1% to 40% FRPL representing moderate SES, and 0% to 13% FRPL representing high SES. These data sources were also used to identify the total number of teachers and students at each school as well as the proportion of students who were White non-Hispanic.
Children's Physical Activity. Waist-worn Actigraph accelerometers, which have good validity for assessing physical activity in children, were used to assess children's physical activity during school. 19 The accelerometer data collection was part of the NIK and MOVE studies. Children were mailed accelerometers and asked to wear the devices for 7 days for all waking hours, including weekdays and weekend days. The accelerometers were returned via postal mail at the end of the 7 days. Ninety-one percent of children included in the present study wore the Actigraph model GT1M, and the remaining wore model 7164; the devices recorded acceleration at 30-second epochs. Daily minutes of MVPA were calculated using the 4-metabolic equivalent of task (4-MET) Freedson age-based thresholds, 20 which have been used for national prevalence estimates. 21 Weekend days were excluded, and school start and end times unique to each individual school were used to calculate MVPA during school, thus eliminating non-school time from the analysis. Days with any nonwear time during school were removed from the analysis, with nonwear time defined as 20 minutes of consecutive 0 counts. After removing weekend days, days when school was not in session, and days when the accelerometer was removed for 20 minutes during school, 91% of children had 2 days of accelerometer monitoring, and mean monitoring time was 3.7 (SD ¼ 1.7) days.
Analysis
Logistic regression models determined the odds of having each of the 15 school physical activity practices for low-, moderate-, and high-SES schools (school-level analyses). Analysis of variance with Bonferroni post hoc tests was used to investigate the association between SES and the number of school physical activity practices within PE, recess, classroom time, and afterschool time, as well as total number of physical activity practices across all five domains. The association between SES and the number of practices from a list of the five practices that were most related to MVPA in a previous study 5 was also investigated. A latent class analysis was performed to investigate whether schools fell into subtypes based on the physical activity practices they had. An analysis of covariance model tested whether the schools in each latent class differed by SES. Lastly, linear mixed effects regression models were used to investigate the association between school SES and children's MVPA during school (participant-level analyses). The after-school practices were excluded from the latent class analysis and MVPA analysis because after-school time was not included in the calculation of children's MVPA. The city was adjusted for in all models, and children's age and gender and the study design factors were adjusted for in the mixed effects models. SPSS was used for fitting statistical models, and Mplus was used for the latent class analysis. Table 1 presents characteristics of the schools studied, and Table 2 presents odds ratios for having each school implement a physical activity practice arranged by school SES. Five of the 15 practices differed by school SES. Low-SES schools were less likely to have 30 students per PE lesson than were high-SES schools, and low-and moderate-SES schools were less likely to have a PE teacher than were high-SES schools. Low-SES schools were more likely to provide 20 minutes per session of recess than were moderate-SES schools. Moderate-SES schools were more likely than high-SES schools to participate in a SRTS program, and low-and moderate-SES schools were more likely than high-SES schools to have crossing guards.
RESULTS
The number of physical activity practices at schools differed by SES for PE practices, with low-SES schools having fewer PE practices than high-SES schools (see Table 3 ). There were trends for significance for after-school practices, with low-and moderate-SES schools having more after-school practices than did high-SES schools. There was no association between SES and recess practices, classroom practices, all practices, or the practices most related to children's MVPA.
The latent class analysis revealed two latent classes (Vuong-Lo-Mendell-Rubin, p ¼ .004; Lo-Mendell-Rubin, p ¼ .005; bootstrapped parametric p , .001; see Figure) . Sixty-five of the 97 schools (67%) belonged to latent class 1, which was termed ''PE teacher schools'' because 98% of the schools in this latent class had a PE teacher. The second latent class was termed ''no PE teacher schools'' because only 30% of the schools in this latent class had a PE teacher. A greater percentage of schools in the PE teacher schools latent class had 30 students per PE lesson, provided training on MVPA in PE, had 75 students per supervisor in recess, and had recess supervised by someone other than a classroom teacher as compared to schools in the no PE teacher latent class. Moderatebut not low-SES schools were less likely to be in the PE teacher schools latent For individual use only. Duplication or distribution prohibited by law.
class (vs. no PE teacher schools latent class) as compared to high-SES schools (see Table 4 ). Table 5 presents children's MVPA during school according to school SES and latent class membership. Children attending high-SES schools had 4.4 more minutes per day of MVPA during school than did those attending low-SES schools, although these differences were not statistically significant (p ¼ .124). There were no differences in children's school-based MVPA by latent class membership.
DISCUSSION
The present study found SES disparities in some school practices related to physical activity, with the most important finding being that high-SES schools were much more likely to have a PE teacher than were low-SES schools. The finding that low-SES schools without a PE teacher were still providing some, albeit fewer, opportunities for physical activity suggests that a majority of the obligation of providing PE and physical activity opportunities was fulfilled by classroom teachers. However, children at low-SES schools had 5 fewer minutes per day of MVPA than did those at high-SES schools, although this finding was nonsignificant, likely due to lack of power. These findings highlight the critical role that PE teachers play in children's physical activity and the need for national policies and funding to support hiring PE teachers, particularly in low-SES schools.
Although high-SES schools were the most likely to have a PE teacher, they were the least likely to provide the state-mandated amount of PE, which is For individual use only. Duplication or distribution prohibited by law. equivalent to 100 minutes per week. 14, 15 Furthermore, the latent class analysis revealed that none of the schools in the PE teacher schools latent class provided the mandated 100 minutes per week of PE. These findings could be because a single PE teacher in most schools (except very small ones) has insufficient time to provide 100 minutes of PE per week to all children. Thus, it is important for schools that are limited to only one PE teacher to train and support classroom teachers, other staff, and volunteers to provide supplemental PE of high quality. 22 Schools with a PE teacher were also less likely to have supportive classroom physical activity practices.
Thus, training classroom teachers to provide physical activity breaks or incorporate physical activity into academic lesson plans is likely to be a promising strategy for increasing children's physical activity. Some of the physical activity-supportive practices were more favorable at the low-or moderate-SES schools For individual use only. Duplication or distribution prohibited by law.
than at the high-SES schools. For example, low-and/or moderate-SES schools were the most likely to provide 20 minutes per session of recess, participate in SRTS, and have crossing guards to help facilitate walking to/ from school. It is not surprising that low-and moderate-SES schools were more likely to participate in SRTS, because SRTS funding is often allocated for disadvantaged schools. 13 The finding that high-SES schools were less likely to have crossing guards may be related to high-SES schools tending to be in less urban (more suburban) areas where children are less likely to walk or bike to campus. 23 In the present study, the difference in MVPA between children at low-vs. high-SES schools was almost 5 minutes per day during school, which appears to be an important amount when taken across a week or school year. Future studies should examine whether school practices mediate the association between SES and children's MVPA during school. Given that accelerometer studies have found that low-SES and racial/ethnic minority children were more active overall than their counterparts, 24 implementing more physical activity-supportive practices that increase physical activity in low-SES schools could help address higher rates of obesity and related health conditions among lower-SES youth. 25 Strengths of the present study are that a large number of schools in two U.S. regions were involved and that children's physical activity was objectively measured across the entire school day using accelerometers. Nonetheless, it is important to note that these findings are from two cities and have limited generalizability, particularly because three large districts in San Diego declined to participate and the physical activity data included only an average of 1.8 children at each school. However, 97 schools is a substantial number compared to other studies of school physical activity practices (e.g., Lounsbery et al., 12 Young et al. 7 ). Because school data were self-reported, it is possible that there was bias caused by lack of knowledge or social desirability by the respondent, and this reporting bias may have been greater in principals than in PE teachers. The brief survey in the present study included practices that were hypothesized to have the highest reach and impact regarding children's physical activity during school, but it is important to note that there are other school practices that may impact children's physical activity and be related to school SES that were not measured. Future studies should investigate other school physical activity practices, such as adherence to PE schedules and PE curriculum content, as well as barriers to providing such opportunities.
In this study there were few SESrelated disparities in school physical activity practices, which is an encouraging finding. Low-SES schools were more engaged in supporting active travel to school. However, particular attention should be paid to low-and moderate-SES schools because they were much less likely to have a PE teacher than were high-SES schools, and having a PE teacher was a positive contributor to children's physical activity during school. Evidence from the present study highlights the concern of schools not having PE teachers and suggests that when they are not available in sufficient quantities (i.e., large schools need more than one to meet recommended PE practices), there is a need to train and support classroom teachers and other school personnel to provide quality PE. For individual use only. Duplication or distribution prohibited by law.
SO WHAT? Implications for Health Promotion Practitioners and Researchers
What is already known on this topic? Less than half of youth meet physical activity guidelines, and many schools do not meet guidelines for providing physical activity opportunities. What does this article add?
The main SES disparity found was for having a PE teacher. Low-SES schools were less likely to have a PE teacher than were high-SES schools, and having a PE teacher was related to children's physical activity. What are the implications for health promotion practice or research?
Many low-SES schools are providing opportunities for physical activity, and other schools can learn from this. However, policies and funding need to be directed toward employing certified PE teachers in all schools, particularly those of low SES. For individual use only. Duplication or distribution prohibited by law.
